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1. HEJIX OCBOEHUA JUCHUTIIMHBI

1.1|OcHoBHbIE LIEH TPENOAaBaAHUS TUCIUTLTUHBL:

1.2|- popmuposanue komnerenuuu OITK-1, B actu OIIK-1.9 - co3nanue MaTeMaTHYECKHX MoJeleil 00BEKTOB
pohecCHOHANBHOM AeSTEIPHOCTH U MMPOTEKAOIIUX B HUX MPOIECCOB;

1.3]- dbopmuposanue komnerenuuu [1K-2, B wactu [1K-2.2 - moctpoeHune Moienu 00beKTOB MpodecCHOHATBHOMN JesITeNbHOCTH,
C HCTIOJIb30BaHUEM CPEJICTB KOMITBIOTEPHOTO MOJICIMPOBAHUSI, TIPOBEICHNUE HAOMIOACHHS i U3MEPEHUsI, COCTABICHUE UX
OIMMCaHUil 1 POPMYIHPOBKA BHIBO/IOB,;

1.4]- dopmuposanne komnerenuu [1K-12, B gactu I1K-12.1 - mpuMeHeHne METOIOB M IPHEMOB (hOpMaTH3aIMH 33124 JUIS
MTOCTPOCHHUST MOZEIIBHBIX OMHCAHUH 00BEKTOB MPO(ECCHOHATBHOI JeaTeNbHOCTH, U B yacTu [1K-12.2 - orieHnBaHue
PE3YJIBTaTOB MOJEIUPOBAHUSA 0OBEKTOB IPO(ECCUOHATBHON 1ESATENbHOCTH.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OOII

Huxn (pa3gen) OOTIT: |B1 .B.01

2.1|Tpe6oBanns K NpeIBaAPHTEILHOI MOATOTOBKE 00yYaIOIIErocs:

2.1.1|YueGHas npakTUKa, HAYYHO-HCCIIEI0BATENbCKAs paboTa (II0IyUYeHHE TIEPBUYHBIX HABBIKOB HAYYHO-HUCCIIE0OBATEIBCKON
pa6otsr)(CDIO)

2.1.2|IIpoexTHas neATEIbHOCTh

2.1.3|IIporpaMMHUpOBaHUE U OCHOBBI AITOPUTMU3ALIUH

2.2| IucuumIMHbI U PAKTHKH, JJISI KOTOPbIX 0CBOEHHE IAHHOMN THCHHILUINHBI (MOIYJIs1) HEOOXO0AUMO KaK
npeJuiecTByloIee:

2.2.1|TTIpou3BoicTBEHHAS TIPAKTHKA, TPEATUIIIOMHAsT TPAKTHKA

3. KOMIIETEHIIAY OBYYAIOIIETOCsl, ©OPMUPYEMBIE B PE3YJILbTATE OCBOEHMSI JUCIIATLTAHBI
(MOJLYJIST)

IIK-12.1: IIpuMeHsieT MeTobl U NPHeMbl GopMaIM3aLUU 32124 /151 IOCTPOECHHUS MO/IeJbHBIX ONMCAHMIT 00bEKTOB
Npo¢eccHOHAIBHOM 1eATe/IbHOCTH

MK-12.2: OuenuBaeT pe3yJIbTaThl MOAEJIHPOBAHNUS 00HEKTOB NMPOGecCHOHAIBLHOM 1eATeIbHOCTH

MK-2.2: Ctpout Moaeau 00beKTOB MPogecCHOHATBbHOI 1eSITeJILHOCTH, ¢ HCIO0JIH30BAHHEM CPEICTB KOMIbIOTEPHOTO
MO/1eJIMPOBAHUS, TPOBOIUT HAGII0IeHUS M M3MEPEHMUsI, COCTABJIEHHE UX ONMUcaHMii 1 GOPMYJHPOBKY BHIBOJI0B

OIIK-1.9: Co3naeT MaTeMaTH4YeCKHe MO/Ie]IH 00beKTOB MPodecCHOHATBbHOI 1eSITeJILHOCTH M MPOTEKAIOIINX B HUX MPOIECCOB

B pe3yabTaTe 0cBOCHMA AUCHUTNIIMHBI 00yYaromuiics 10/KeH

3.1|13narth:

3.1.1]- Bumpl MaTeMaTHIECKUX MOJIEIIEH U ATaIbl uX paspaborkn.(OITK-1.9)

3.1.2|- OyHKIHOHATBHBIC BO3MOXKHOCTH COBPEMEHHBIX cpe MozenupoBanus.(ITK-2.2)

3.1.3]- Metop! 1 nprueMbl HOpMAaNU3AIUH 33134 /sl TOCTPOSHUS MOIeNTbHBIX onncanuii.(ITK-12.1)

3.1.4]- Kputepuu oneHuBanus pesynsraToB Moaenuposanus.(I11K-12.2)

3.2|Ymertn:

3.2.1|- ®opmanuszoBath 3aaauy s mocrpoeHus moaenu.(I1K-12.1)

3.2.2|- Co3naBaTh MMHTALOHHBIC MOJICIIH, HCIONIB3Ys IPHHIMIIEI cucTeMHOro noaxoxna. (OITK-1.9)

3.2.3|- Ucmonp30Bath cpeacTBa KOMITBIOTEPHOTO MOIETUPOBAHMS IS CO3AHNS HMUTAIIMOHHBIX Moenei.(ITK-2.2)

3.2.4]- IIpoBoauTh 00PabOTKY Pe3yIbTATOB MOAEIUPOBAHKSA M BBITIOIHATE MX oneHKy.([TK-12.2)

4. CTPYKTYPA U COJAEPKAHUE TUCIUIIJIMHBI (MOAY JISI)

Kon HaumenoBanmue pa3nesioB u TeM /Buag | Cemectp /| YHacos | Komneren- | Jlutepatypa IIpumeuanue
3aHATHSA 3aHaATH/ Kvpce LM

Paznea 1. [Ipeamer u 3agaun
AUCHUIIMHbI. OCHOBHBIE MOHATHS
TeOpHH MO/JeTMPOBAHUSI.

1.1 IIpenmer u 3a1a4u TUCUUIUINHBL. 7 2 OIIK-1.9 | JI1.1J11.2J12.1
OCHOBHBIE TIOHSTHS TEOPUU J12.2
MOJIEIMPOBAaHHMSI, OCHOBHBIE IOJIOKEHUS D152

TEOPHH MOJ00HS, CHCTEMHBIN TOIXO/I.
Knaccugpukanus moneneit. Buapst
MonenupoBanus. /Jlex/

Paznen 2. OcHOBHBIE MOJAX0AbI K
¢opmanuzanuu 3a1a4 MogeTMPOBAHUS.




21 CHCTEeMHBIN MOAXO0J] B MOJCITUPOBAHUH 2 MK-12.1 | JI1.1 JI1.2J12.1
cucreM. PopMalbHas MOJEIb 0OBEKTA. 2.2
MaremaTtrueckne cxeMbl MOAECTUPOBAHMUSL. 2132
/JTex/

2.2 dopmanuzaus 1 aropuTMH3ALNS 2 K-12.1 | JI1.1 JI1.2J12.1
po1eccoB ()yHKIIMOHUPOBAHUS CHCTEM. J12.2
/JTex/

2.3 HHCcTpyMeHTaIbHBIE CPENICTBA 4 [K-2.2 JI1.1 J11.2J12.1
MojenupoBanusi. Cpea IMUTallMOHHOTO JI2.2713.2
mozenuposanus ARENA /Jlex/

2.4 IIponeccHas moaens B cpene ARENA. 10 OIIK-1.9 | JI1.1J11.2J12.1
/J1ab/ MK-2.2 TIK- | J12.2J13.2 JI3.3

12.1 IK-
12.2

2.5 N3ydeHne Ha3HAUEHUS U HACTPOEK MOAYJIEH 14 OIIK-1.9 | JI1.1J11.2J12.1
cpensl mopenuposanust ARENA. /Cp/ MK-2.2 J12.2J13.2 J13.3
Pazgen 3. Cratuctuueckoe
MO/IeJIMPOBAHME CHCTEM.

3.1 XapaKkTepUCTHKA METO/1a CTATHCTUYCCKUX 2 OIIK-1.9 [ JI1.1JI1.2J12.1
ucHbITaHuil. MozaenupoBaHue cirydailHbIX MK-12.1 J12.2
BO31cHCTBUI HA cucTeMEL. /JIek/ D132

3.2 TToaroroBka MCXOOHBIX JaHHBIX MOJENH C 2 IIK-2.2 TIK- | JI1.1 J11.2J12.1
NMpUMEHEeHUeM HHCTpyMeHTapus Input 12.1 JI2.2713.2 J13.3
Analyzer 8 ARENA. /J1a6/

Pa3znen 4. O0padoTka u aHAIN3
pe3yJbTaTOB
MO/IeJIMPOBAHUSIMMUTAIINOHHOT O
MOJeTMPOBAHUSI.

4.1 O0paboTKa U aHAJIU3 PE3yJIbTATOB 2 OIlK-1.9 [ JI1.1JI1.2J12.1
UMUTALMOHHOTO MOJIepoBaHusl. /JIek/ MK-12.1 IIK J2.2

-12.2 3132

4.2 OrneHKa aTbTePHATHB BHITIOTHEHHS 4 [K-2.2 TIK- | JIT.1 JI1.2J12.1
Pa3JInYHBIX CLIEHAPUEB MOJCIUPOBAHUS C 12.1 [IK- J12.2J13.2
MpUMEHEHHUEM HHCTpYMeHTapus Process 12.2
Analyzer 8 ARENA. /J1a6/

4.3 M3yueHre BO3MOXKHOCTEH MaHemnei 17 [K-2.2 JI1.1 J11.2J12.1
Advanced /Cp/ JI2.2713.2 J13.3
Pasnea S. UmuTanuonHoe
MojeaupoBaHue Ha ocHoBe E-cereii.

5.1 IIpumenenue anmnapata E-cereii. Cpena 2 OIIK-1.9 | JI1.1J11.2J12.1
UMHTAIMOHHOTO MoienupoBanus EVA. I1K-2.2 TIK- JI2.2J13.1
/JTex/ 12.1 IK-

12.2

5.2 IIpumenenue E-ceTeBoro MaTeMaTuueCcKoro 12 OIIK-1.9 |JI1.1J11.2]12.1
anmapara JJIs PelIeHUs 3a1a4 pa3InyHOro [K-2.2 TIK- JI2.2J13.1
tima. /J1a6/ 12.1 IK- 0132

12.2

5.3 MaremaTtnueckuii annapar cereit [letpu. 20 JI1.1 J11.2J12.1 | KonTponbHas padota
/Cp/ J12.2J13.1
Paznen 6. [IpuvMeHeHHe areHTHOTO
MO/IX0/1a, CHCTEMHOM JMHAMUKH /IS
MO/IeJIMPOBAHMSA CHCTEM.

6.1 [TpuMeHeHue areHTHOTO MOAX0/a, 4 OIIK-1.9 JI.1J11.2
CUCTEMHOH TWHAMUKU JJIS1 MOJEIAPOBAHNUS [1K-2.2 TIK- JI1.3J12.2
CHCTEM B CpeJie MOJICITHPOBAHUS 12.1 [IK-

Anylogic.Ilpu BeinoNHEHUH 122

PYKOBOZCTBOBATHCSI BCTPOCHHBIMU B CpELy
MO/ICITUPOBAHUSI 00yYaIOLMH
Mmarepuanamu. /J1a6/




6.2 [TpoBeneHre ONTUMU3AIUOHHBIX 7 18 OIlK-1.9 JI.1J11.2
SKCIIEPUMEHTOB B CPEJIE MOAEIUPOBAHUS [1K-2.2 TIK- JI1.3J12.2
Anylogic.3y4enue Ha OCHOBE BCTPOEHHBIX 12.1 K-

C cpezly MOJSITUPOBAHUS 00Y4atOLINX 12.2
Mmarepuaios. /Cp/
Pazgen 7. Dk3amen
7.1 /Ox3ameH/ 7 27 OIIK-1.9 | JI1.1J11.2J12.1
MK-2.2 TIK- | JI2.2J13.1 JI3.2
12.1 IK-
12.2

5. OHEHOYHBIE CPEJICTBA

5.1. OneHo4HbIe MaTepHAaIbl JJ15 TEKYIIero KOHTPOJISl M IIPOMEKYTOYHOM aTTecTallu

HpeﬂCTaBﬂeHLI OTACJIIbHBIM JOKYMEHTOM

5.2. OneHovHbIE MaTepuajIbl 1 THATHOCTHIECKOT0 TECTUPOBAHUA

Hpe,Z[CTaBJ'IeHLI OTACIIBHBIM JOKYMEHTOM

6. YHAEBHO-METO/JMYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHHWE JTUCHUIIJIMHBI (MOAY JIST)

6.1. Pexomennyemas iuTepatypa

6.1.1. OcHoBHas JuTEepaTypa

ABTOPBI, COCTaBUTENIN 3armaBue WznarenscTBo, ron | Komuu-Bo
JI1.1 |T'panos B.M., OBeukun|KomnbroTepHOE MOICTUpOBaHUE: Y YeOHUK Mocksa: OO0 1
I'.B., Oseukun I1.B., "KYPC", 2023,
Pymaxos U.B. AJIEKTPOHHBII
pecype
JI1.2 |dpeec 1O.T., HNmurammmonHnoe MoaenpoBaHue: yaeOHoe mocobue st By30B [Mocksa: FOpaiit, 1
3onorapés B. B. 2024, snexTpOoHHBIH
pecypce
JI1.3 |boes B. JI. MognenupoBanwe B cpene AnyLogic: yaeGHOe ocobue st Mockaa: FOpaiir, 1
BY30B 2024, snexTpoHHbIH
pecype
6.1.2. lonoHUTEIbHAS TUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Koaud-Bo
JI2.1 |KoGenes H.b., NmuranuonHoe MozenupoBaHue: YueOHoe nocodue Mocksa: OO0 1
ITonoBHukoB B. A. "KVYPC", 2018,
2JIEKTPOHHBIN pecype
JI2.2  |JIprukuna H. H. HMuTanuonHoe MoieIMpoBaHue SKOHOMUYeCcKHX mporeccoB:  |Mocka: OOO 1
VYuebHoe nocobue "Hayuno-
U3/1aTeNIbCKUM LIEHTP
UH®DPA-M", 2024,
2JIEKTPOHHBIN pecype
6.1.3. MeTtoauueckue pa3padoTKu
ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron | Koaud-Bo
JI3.1 |bmomun C. JL., Astomartsl u cetu [lerpu: YueOHoe nocobue Jluneuk: JIunenxuit 1
JK6anosa H. 1O. TOCy1apCTBEHHBII
TEXHUYECKUI
yausepcutet, ObC
ACB, 2012,
JJIEKTPOHHBINA pecypc
JI3.2 |bymmenéra K. 1., KommnbrorepHoe MoaenupoBanue B cpeae Arena: yuebHoe Cypryr: 1
Vaaiicos C. Y., nocobue W3narenbckuii neHTp
bymmvenés I1. E. Cypl'VY, 2016,
3JIEKTPOHHBIHN pecypc
JI3.3  |Kyremukun A. B. NmuTanmonHoe MOIETHPOBAaHHE TEXHOIOTHIECKUX CUCTEM XanTel-MaHCHIICK: 1

JMCKPETHOr0 IPOU3BOCTBA B IporpammuoM nakere ARENA

I0T'Y, 2018,
3JIEKTPOHHBIHN pecypc




6.2. IlepeueHpb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn "UHTepHET"

D1 |EanHoe okHO mocTyma K HH(pOpMAMOHHBIM pecypcam http://window.edu.ru/.

32 |HammonamsHOe 00IIECTBO MMUTAIIMOHHOTO MoeupoBanust http://simulation.su/ru.html

6.3.1 Ilepeyens MPOrpaMMHOTO o0ecredeHnst

6.3.1.1

Cpena umuranmonHoro monenuposanus ARENA(Rockwell Software)

6.3.1.2

Cpena uMutanuoHHoro Mojenuposanus EVA - B cBo6ogHOM ocTyne

6.3.1.3

Cpella IMUTAlIMOHHOTO MoienupoBanust Anylogic

6.3.1.4

Microsoft Excel

6.3.2 IlepeueHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

Cnpasouno-nipaBoBas cucrema "T'apant”. http://www.garant.ru/

6.3.2.2

Cnpasouno-nipaBoBas cucrema "Koucynprantlroc”. http://www.consultant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIUIIJIMHBI (MOAY JISI)

7.1

VYueOHast ayIuTOpUs JJIsl IPOBECHHS 3aHATHIA JISKIIMOHHOTO THIIA, 3aHATHI JTJAOOPATOPHBIX 3aHATHH, TPYIIIOBBIX H
WHIUBHAYaJIBHBIX KOHCYJIBTANH, TEKYLIETO KOHTPOJIS M IIPOMEKYTOUIHOH aTTECTAIlMX OCHAIEHA: KOMIUIEKT
CHeNMANN3UPOBAaHHON yueOHOW MeOenn, MapKepHas (MeJIoBasi) J0CKa, KOMIUIEKT NEPEHOCHOTO MYJIbTHMEAUHHOTO
000pyoBaHHs - KOMIBIOTEP, IPOEKTOP, IIPOSKIIMOHHBIA YKpaH, KOMITBIOTEPHI ¢ BO3MOKHOCTHIO BBIXO/a B IHTEepHET U
JOCTYIIOM B JIEKTPOHHYIO HH(OPMAILMOHHO-00pa3oBaTeNbHylo cpeny. ObeceueH f0cTyn K cetu MIHTepHeT U B
3JIEKTPOHHYIO HH(POPMALMOHHYO cpey oprann3aiuu. Cpena MmoaenupoBanus Arena, EVA, Anylogic.




